Metabolism of the glutathione-acrolein adduct, S-(2-aldehydo-ethyl)glutathione, by rat liver alcohol and aldehyde dehydrogenase.
The oxidative and reductive metabolism of the acrolein-glutathione adduct, S-(2,aldehydo-ethyl)glutathione, by rat liver aldehyde dehydrogenase (ALDH) and alcohol dehydrogenase (ADH) was characterized. The glutathione-acrolein adduct is oxidized to the respective acid by two different forms of ALDH contained in rat liver cytosol which are distinct from two forms of ALDH present in the mitochondria also capable of oxidizing the aldehyde moiety of the adduct. Extensive kinetic characterization (Km, Vmax and V/K parameters) of the ALDH enzymes suggest that the glutathione-acrolein adduct is oxidized most efficiently by one form of mitochondrial ALDH which is 3.5 to 175 times more active (based on V/K comparisons) than the other forms of mitochondrial and cytosolic ALDH evaluated. The glutathione-acrolein adduct is also subject to reductive metabolism by rat liver ALH. However, the Km value (877 microM) for reduction of the adduct suggests that this would be a minor pathway of metabolism. Collectively, these results indicate that the glutathione-acrolein adduct formed after exposure to acrolein, or as a result of allyl alcohol oxidation and cyclophosphamide metabolism, can be oxidized by hepatic ALDH or ADH, respectively. However, the kinetic parameters for these pathways suggest that micromolar concentrations of this adduct may accumulate before these enzyme systems mediate significant oxidative or reductive pathways of detoxification. The proposition that the glutathione-acrolein adduct may play a role in acrolein-mediated hepatotoxicity is discussed.